Background: Adenocarcinoma of the vermiform appendix is a rare neoplasm of the gastrointestinal tract. Presentation mimics acute appendicitis, but right iliac fossa mass and intestinal obstruction have also been reported. These presentations reflect various stages of a locally expanding tumour causing luminal obstruction of appendix. The investigation and subsequent management with a review of the literature is presented.
Background
The appendix is an uncommon site of gastrointestinal malignancy. Presentation mimics acute appendicitis, but right iliac fossa mass and intestinal obstruction have been reported. These presentations reflect various stages of a locally expanding tumour causing luminal obstruction of appendix.
There are other clinical presentations and here we report a case of appendicular signet ring cell adenocarcinoma found unexpectedly in a patient who presented to the urologists with urinary symptoms.
Case presentation
A 43 years old male presented to the emergency department with a two week history of right lower quadrant pain radiating to the right testis. Baseline blood tests were nor-mal apart from creatinine of 227 (umol/l) and blood in the urine. An intravenous urogram showed bilateral ureteric obstruction with a standing column of contrast in the ureters extending up to the lower one third of the ureters. The patient was transferred to a specialist unit. Re-examination revealed a right iliac fossa mass and a clinically frozen pelvis on digital rectal examination. Cystoscopy and uretero-renoscopy showed normal bladder but external compression of the ureters and therefore bilateral stents were inserted.
CT scan (Figure 1 ) showed a 5 × 4 cm caecal mass with no peritoneal or distal metastatic spread. The patient underwent colonoscopy (Figure 2 ) which showed extrinsic compression of the caecum, but with no intrinsic lesion.
A diagnostic laparoscopy ( Figure 3 ) was performed which confirmed a tumour of appendix with biopsies showing poorly differentiated adenocarcinoma. Due to on going pain the patient underwent a laparotomy. The pelvis was frozen secondary to peritoneal disease and a right hemicolectomy was performed. Pathology showed a poorly differentiated adenocarcinoma (Figure 4 ) with signet ring morphology with multiple lymph node involvement (16/ 28) . The patient was discharged on the third post operative day and referred for chemotherapy. He received infusional 5 fluorouracil but died 7 months after surgery.
Discussion
Adenocarcinoma of the vermiform appendix is a rare neoplasm of the gastrointestinal tract with an incidence of about 0.01-0.2% [1] . Only about 250 cases of primary adenocarcinoma of appendix have been described since Berger first recognized the neoplasm in 1882.
International Classification of Diseases for Oncology (ICD-O) groups divides the adenocarcinoma of appendix into three categories: colonic, mucinous and signet ring cell adenocarcinoma with a mean age of 60 years (Range 17-90) at diagnosis [2, 3] (Table 1) .
Most of the patients present as acute appendicits (37%), frequently with an appendiceal abscess [4] . Rarely is the diagnosis made preoperatively. Unusual presentations have been reported before such as chronic renal failure and a right renal mass and others have reported appendiceal carcinoma presenting as primary ovarian tumour [5, 6] .
Primary signet cell carcinoma of appendix is an extremely rare entity and is notorious for its spread to adjacent organs (76%) at presentation compared with mucinous (63%) and colonic type (37%) cancers [3] . Survival in this type of tumour group is significantly worse than the other appendiceal carcinoma and some authors stress that this type should be considered a separate type of appendiceal malignancy because of its poor prognosis [3, 7] .
Right hemicolectomy is considered to be the treatment of choice for all lesions with invasion beyond the mucosa. For in situ carcinoma some authors suggest there is no survival advantage in performing a right hemicolectomy over appendicectomy alone. Varisco et al, in meta-analysis involving 100 patients, supported the use of appendicectomy alone in localized cases of adenocarcinoids of the appendix with low tumour histology with no caecal involvement [8] . The role and safety of laparoscopic appendicectomy for management of incidentally discovered appendiceal tumours has not yet been established. Laparoscopic approach has slightly higher rate of inadequate resection. However, it is not associated with a significantly worse patient prognosis than open appendicectomy. The treatment options for metastatic disease include chemotherapy alone, hyperthermic intraoperative intraperitoneal chemotherapy, radical surgery with peritonectomy and combination of treatments. In our case laparotomy also allowed assessment of the pelvis to see if the patient needs peritonectomy and intraoperative chemotherapy, but the pelvis was frozen and therefore this option was not pursued. The treatment for metastatic disease is standard post-operative adjuvant chemotherapy. For management of metastatic peritoneal disease hperthermic intraperitoneal chemotherapy or peritonectomy can be considered in appropriate centers [9, 10] . The overall 5-year survival rate for appendicular adenocarcinoma reported by Park et al is 20.5% [4] . Diagnostic and Management Approach Figure 5 Diagnostic and Management Approach.
Studies have reported urological involvement due to direct invasion of tumour into the bladder [11, 12] . Previously unilateral ureteral obstruction due to appendiceal carcinoma has been reported by a few authors [13, 14] . A case of urinoma formation due to extravasation of urine secondary to ureteral obstruction by metastatic squamous cell carcinoma of the appendix has been described in literature [15] . Risher et al reported an incidental finding of calcified mucocele of appendix that was discovered during evaluation of ureteral obstruction [16] . The above mentioned case was unique in a sense that the patient presented with bilateral ureteric obstruction due to the metastatic spread of tumour resulting in a frozen pelvis. Adenocarcinoma of appendix is rare and often presents at an advanced stage. Despite surgery and adjuvant treatment, the prognosis remains poor.
Conclusion
Appendicular lesions, both inflammatory and neoplastic, are notorious for atypical presentation. It is thus not surprising that the rate of this misdiagnosis is quite high particularly if solely based on clinical grounds. In conclusion, patients with atypical manifestations related to right lower abdominal quadrant should be thoroughly investigated with an open mind ( Figure 5 ). Every attempt should be made to make a precise diagnosis through all the available means to direct the treatment along correct lines.
